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Devices enabling shifting of gears on bicycles 
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Abstract 


Gear shifting device for a cycle having a chain and pinion transmission is provided, which Includes a mobile 
gear shift assembly adapted to laterally displace the chain for enabling passage from one gear to another 
gear; transformation elements for transforming rotation of at least one pivoting gear into a lateral 
displacement of the mobile gear shift assembly; and a control mechanism for controlling lateral displacement 
of the mobile gear shift assembly. Further, the gear shifting device can include an indexing mechanism to 
further ensure exact positioning of the gears. 
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30 ^•^^^(DWr^^m^'^ib^t. ::ni^\mm^z^^'^n. 

B 0 0)ffm\z cfc o T <t:<^)»rii^^©± fc^^^Sf-^ 

i}>:Drct^{fryyh<Dyt^(ommm^ (5 0' 

o^jj^gg (5 0' m) ^V'^—^u-^/\y}^;u(Dy 
\zm<. ^mz.ni^<Dmf(^^m^mi 5x^to^n^^ 

40 7y^*L^w^^Ai\z{^m^n^i^^f)^<Dmm(D7.^v hx 

[0 0 2 4] Se^fC, maiMl^^Of'y^J^SM (1 

1) ^\zd^^mn^^y^^^- (5 d jCcfcoT^ss 
b, z.n\t^x^^^mzmB\z^t:>^n^^ z.(Di(^mm 

uy^^^- (5 1) «if?±&MT^bT:feD, 

(M) {cwi^^n-s. cntim$LW{c^gi:^n?tw, 

3) ^:it»9#frt^ns^M>^^ (5 2) tcJ:oT«lj*$ 
n, ;6^::)^^fCg^J!^$n/c:^O^M5£«'ffi^ (5 4) ± 
50 X^^^^^I^ (5 5) tC.i:oTm$n'5>o mi If)^ 
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^y^UyV^ (5 3) t^S^ihffigTS (4 1) 
mimm^m%\Z^^tzLmz. ^^}T'y>X rej 

f2PyH (5 3) i:35 (4 1) t,<Dm\zmn^n^. n 

T'^y^^y (5 0 1) i iocof^^-tf>^T-k>:/u (5 
0 2) t^fs^^U^. —:^<r>^^T'^y^^)(r>m5^o:>^ 

Wit^m.'r-'f)^ (5 5) iznmxi^^^ (5 6) b,\z 

^-oXU^Vi. ^<n:2'^^^\X^fz.^W^^ (5 6 0) 

ii^<i^&«i3i-r^^cae)C>ii^[5j»& (5 7) 

-i ^ U^U^LV'^^'^'^. lai 7, ^1 8:feci:t;t|§31 9 
rc^:A^^±>':7 h^Mt?S^*^D&^ TAt IJ (T^^m 

<'iyn)\^7.'^^-7L^z.ii\ziiyy'mWi rt ij tm^b^ 
JI^^HO)!::) (5 0m) ^Kftf-S (Efl 7#R9) , m 
(4 8m) «^n;O^^S^MW{r rt Ij f;:^UVi« 

p»1 rt 2j Tf/ic?-^^^^^ (SI 8) , ^jE&i-^:^ 

(4 6 0m) O rfj ?C?BoTOa!fi^§I^S 

iib> ;in^iiii(7)jf^ (4 7) (T^f^ffijc^-r-So fm 

y^yi5— (4 6m) }l^n;5^e>g*iC$n;i^Oll2 0 
(4 7 0) {z^-dX rfj ?c?^oTi^fif$n/c^^£: 

-r^^j^p-^T^^^^ti'So B'^x.^^mMmiz^n^t. 
mma (4 8m) ttmTiHiig& (57) (Dmrnmo^tzib 
\znm rA t 2j <omn^—ti^^x^nrc^^x^'^^. 
^m^Tiyy hr-^y^u (7) j^^n^^i^e^^^n 
^« z.<DM&:<Dm. m^^zmm^tift^yy'y^Tsmm 

(7)3E (4 1) «-fe>1i-a.y KSI¥UMU mmm::i>^ 
(5 1) O^K^^f^ECL, :^^C)<>x^y^7. 

^ (4 1) ;5^;^(Z)-r >7^^;/^x^n— ^^^•rs<i:-r<r 

tdipr^ rt 3 J Tf^U (lai 9) . mffi^ (4 8m) E&e 

^^i^r^T^^^T^tt^^n^j^t^'Bii^ (018) o 

[0 0 2 5] ^x-> (5) lCcfc:-3Ti^*I$n'5)±:ffi$: 

m (1 5) <z)[5i^ti, ^icr)u>^ (3 3) t^m^jy 

^ (3 6) tm2(D^J>^ (3 5) a:iCj;oT«^"$n 

H7^>>^UC0tt (XX' ) ^^'btl^Tc (R) 
tCi9ofclHl^^^)rc^-rc ^:3LTiK®if& (2 7) 
t/^lgP^JSK (3 1) :feci;t>*J:D#5t^W{ct^|gF^5>y>& 

m^zr^mo^w^mizxy). ±^m^<D\3immi¥ (r) 
rnitw^ofc. ^•^^:^^-:^^<Dmmmw3\z^m^n^o 

Lfc;0^oT, (15) CD#[pI^tC^3ViT> ^v^-V 

(d 1) ^m^^. 

CO 0 2 6] -'D<D^rf}^i^m<D^7-\<Dm7^\tmmm 

mo i'D^mc^:it\z^^xfTrj:t)n^o Ltzt^-o 
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^mm-r^m^f^mm (5 0m) oit^^rg^DsfcttTT 
z^yhmm^m (i 3) come:^ (4 8) tcm:^^#x. 

- (4 6) (D^&^h^^v. ^n\t±iyy hmmmm 

omt^m (2 5) 0 5'&cD^l£;T^#^«'&-r5il<h{C 

ms\t7b^^^^^u^7jk'r. Fi> F2cov^Tn75^ 
(cio^Mii#»cDfcfi?)ic, mmy>(>:^-\ti^(Dm^ 

CO 0 2 7] m2 O*5ci:t/02 l«2t30a;S^Lfe±v 

7 h&MTCD^re>7 hSM^^-To !a2 0:fc^t;!^2 
1 (A) (D&mz^V^X. ^x-> (5) \:i^m^7 
(4e) C0 3-^<7>l'O«i:«^'&U >:^- 
(4 6) {^7f^n-ir^>'3 > (2 5d) 'f»I::l^'&$n 

^. mmy^yi5- (4 6) ±{::xj#$ns©i®i>'v:7 

h (2 3) OF 2{ri{^'DfcjSi6J*, 2^(D^7 (4e) 
i (4f) icD^CDKHtc^^S^-r-S^m rdj tf^^^W} 
^7->:7 hT-fe>yUcDF 6tC?£^ofcl^rp]#cO (IN) 
^ C:^UT^x-> (5) Sr^L^^O 

'^(D^T (4f) fC^-^^ii:. -r>5^^j/i^X^ (4 1) 
tt^n:?5>e'r >5^^:/^X3jNn- (4 0 f) \z%^^tvx 

^x^iiiyy h^m^m (5 0m) jj^t^cfc^^j^j^^n 

0, )&^oR«-r^3j=;n— (2 5e) {C^-g-^n^ Cttc 

;^D. f3'^^mm^Tyyhy'^>^')\'mxsmm rdj 

5^fent> J^fnJ^ (IN) \z^&:'^nxmxS^=c->^9\' 
L*CD^7 (4 g) > >y X S (4 

30 1) 5i-en/0^e-1'>5^u/^X4^n— (4 0g) \z%^-^ 

T 1 nxD^THf^ etoCD=?T'\-5 * < Misfits Lf}^X 

CO 0 2 8] miy3i^^vm2 i\z^'^m>^ryyhm 
m\t^rcT:r.->\z^^^x(DmK) :h<kzf3mmwi^m^ 
t^-Di^m^7iyy vy^y^f') (?) ^^zf±m9k 

n7±y^U (6) cD^>??(^#fti^M{Cci:oTm$n 

^CchT^^^s^^n^, LTz^^-DX^f^^nr^yzrv 

40 (6) fi— ;J^Tfl#14MC>>'X'7^A (6 0) 

e<^:^#:&^lfl5 (AR) 'xr^/O^oTF 4tCfc^oTlHlfeM 

{cflf&^i3:> m^x\tmmzy7s'Ti. (6 1) 

(17) till2C^^->^>^^4'T^ (XX' ) \Z^^X 
^cfc^lCtt^tSn, :<i^::?|g2(7:)#'l45>XT-A (6 
2) JCJroTF 5 ECl£>oT«I^^ (AR) tciif^^n 

CO 0 2 9] 3^ft^r'>:7 hTir c^«^&«iij5^ 

5£? MziS^ffii^>L<l5ia3 l<^^5S^JtC^5nsj:5ncil[El 
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^ IS Jfei^g O^ffiT 0 # 5 (h t > a il <h & 3®» $ nfc 

m (p) tcsEow (XX' ) ^iz^^x^±r^7f)^. m 

mthL'^^ib^^mf)^W-'m (P) <i:fSI^JcTrp]^feL<« 
[0 0 3 0] M2 2U^'^L'm2 4WJ^—^T>^yh(D 

>:/u (7) (D^mt-^-f ^ )V(D±i^mnw^m (p) 

4 0° <h9 0° t(Dm. Tzt^itmeO" <D 

nsi (a) xmi^'^nft:^^^ (xx' > TtafrMitur 

s w ^ss^B^ $ nr V i-T'^T bT^^jific'r 
m\zMLxmmf3^fs:^n^^^x^^. 
[0 0 3 1] 9ctmm\z. ^Tzyy h\t±m^i^r±> 
:/u (6) ^z^-Dxm^T^x^m-r^rm^yzyyhT 
-fe>:/g (7) ^'g-ts'o fifiiBTffi^i&7't>yu (7) 
«-eoi^SP<?3l-::3*^±ffi5i»9*IS (15) ^n^^^- 
(1 4) i> ^2(D^-zy>:^ (1 6) a:. ^CD 
Tm^XT^mK^mm (IS) (1 

7) t\z^^x9c<D^v\zmf^'^n^. ^n{zm^x± 

^-'yy^ (14) tSTg^^F*^7L (19) ^^t^W^y 
-A (8) CDj^^HST-^COttl (XX' ) XZ^-oXm^^^ 
{C^^^n^c CCD^J^tC^SViT, ^^-i/y^ (1 

4) \t^i^^'t^i^3>^^v. ^mtMJt^r^mp^n 

^$:wrtgjcL> T^^-i^ii^tc-^co^ft (XX' ) \zm^x^ 
m^mmr^z.t^^miz^^o ±umD:mm (is) 
\t^i^mm^m (p) itufi^fft (xi. x- n ^ 

•^»'L^^::^i^[UpIii{c:^2co^— >>^?^ d 6) Ei^t::^^^ 

n^o 2t:>CDiffl (XX' ) :feJ;rX (XI, X' 1) \tt 

^\z^m (a) ^m^ly. ^n«^$n^^^{;:i3(.iT 
fS^596 0" Tab-So ^"r-^^y^ (14) t*^®vv:7 

h (2 3) \z'o\^^x^^L-<Dm-^i^(Dmmii (22) ^-g- 
^^^2(o>>— i^>^ (16) it^^z^m-^tiftmrnm 

>^ h^>yS:^T^^I^i@»S (3 1) ^M.^Z.ti}^X^ 
^;fel&J«iv^:7h (2 3) (^filiW (2 7) \zr:>i^^ 
X(D2r:)(Dm:^i^<DmP^m (2 8, 2 9) hM^^n^o 

[0 0 3 2] la 2 3 \tmm<Dm 1 <D^mm^^h. 
iz^^tmmi^^yh (23) ^^wm (230) 

^<DTI[i5j^SB}Sei(j|fi^}^am2 0{l!lM (2 3 1) 
tCcfcoTMS^n-So taiB^^M (2 3 0) IS2^C75# 
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oymm (2 4. 2 5) ^n^. ^n\t.m2<Dmm (2 3 

1) CDtt (n, n' ) a:-SrL;fe^«c&cjipfl (tn, m' ) 
^^T^o (m, m' ) \tm (n. n' ) f-^ft^T^ 
m^Mf^U "ttWtn (XX' ) <hffi (XI. X' 1) 

t\z^^xm^^n^nm (a) tms^jfc^bv^o ^ 

mm±^i^B>\f^^xhDs ^^-Dm2(Dmwt(Dm'^ 
v->\zj&^^^xi^^<m\zm'Ay^<ur)^ lA^^i^mmm 

(2 3 2) It^^-z^y^ (14) <7>ffli!r/\'5^>?>^^ 

(2 2) i:iai!iLTS^^'7 h(7Df^ae)<7):^'f Hy->^« 

X. m\Bi-^-r>h (2 3 4) izmvxmmi^^y h<Du 

(bl, b2tc:tt^oT) $rpI|g«cTSTffl5X^ 
(2 3 3) ^fPt3t±l-r::t€rpJtgfct-^o 

[0 0 3 3] 2 4 \tm<Dmmm^7ik'rm 3 2 tmu<D 
mx^r). ^ti\z^n^tmm->^y h (23) 1^:200 
mmm (2 4, 2 5) ^^ts^mm (2 3 5) 

f)^^^<D2^(Di^^ (2 3 6, 2 3 7) (::^oT^'!r'- 

v-^ij?^ (14) <Dmm/\'yz^>cf (2 2) *7?-ec^«}c 

ib^ (2 7) \tmm^mr-M. (23 s) <D-yjcD^m 
\zmr)m-f^n. ^<Dm:b<Dt^mt^ (239) iz-^i^^ 
x^mm (2 3 5) (DTmmm (2 3 6) ±TW^$n 
^6{::^r^s^iHi^®)r-A (2 3 8) (D^mti^i^ 

[0 0 3 4] m2 5r^\^^vm2 8umm>'^y h (2 
iSM (2 5) ts> hl^muco^7f)^^TcD/\:/±,\zmm 

30 ^n^^'^\z\t. mmmm^^M^^t^. htct^^xy 

-yy h(Dtz^(Dm<DW^ (2 4) ti7::5co#^^^. « 
COM)f^ (2 5) «6 t?co©^^nfc^(h^x.e>n^c:i: 

t^o :icDf^56fC, ^JJ^^IP^;/ H<?:)±ffl5)«gB (2 3 7) 
»lXU;<>h (2 4 0) ^^^> ^n\tM (m, m' ) 
$rfi.(l>lC]B|[HjbTiKibttm (El 2 l^^XSm2 8) 
r;#^millft® (0 2 5*5<l:O^EI2 6) S<h^o X^Un. 
- (2 4 1) ±l;:^lf5n:0^r?ir>::7^tcJ:oT;^^X^n 
«t9^5^i&xu<pc>h«, ^<o9,m±^\z^mzfu^:;^y 

40 (2 4 2) aiiiiJDOlS (2 5 5) CO^^^^pftgfr 

■r^2}^n-«f^^ (2 4 3) ii^^tjo ^mm^rnxw-m 
fuy^>^u» (2 4 2) ymomm (2 5) iiS-^ 

L.T:feo, mm^nx\'^f}^ti^^^m\z:^^<o\t.-t^u-m 

^ (2 4 3) Tab^o 7s^^)=L— (2 4 

1) final's *>h* (2 4 4) ^^XSmm (2 4 5) 

j^^u, ^nts$6tcgpitixi/>(>h (2 4 0) ^s^t 
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A^i, umzy^yhmmr^^m^ (2 4 8) ti&m 
- (2 4 7) \zx^xm^^n^o (2 4 9) \m 

(2 5 0) ^^tfX^U^- (2 4 1) CDjS[Bl(Ci:oT 

[0 0 3 5] m2^^^xsmz(^\zm(DmMmifi7^^n 

§o :L(D^m\z^mt. m^^-Wi (MT) 

<i:^a:MD*^ (1 5) \t.mi(D^T (1 5 0) JCIRO 
#^t^n. Z.<D^r\t^<D^T (1 5 3) $^tS^4-^U 
Ttrrz^f > (15 2) ©^TCDl-3 (15 1) <ha«f 
So tfflS^i-Urifr.:t>«, tt (XX' ) JitrSE-g-^ 
n/cffi (15 5) {C'::3V^TS^|aIf ScDtCjJDAT, illHib 

fc^^ox/W:5^^7 (15 4) \zm.y)¥tn^n^m 
(XI, XI' ) fct3ViT:^[iiT-5o —yi. mmti (1 

5 5) (r>mU (15 6) ti. ^^Tiz:>y^U (6) (DU. 
j^r-A (8) tr^DMttG>nfc^U^O?L (1 5 8) 

\z%^^nftt^\:.mK^m^ (is?) ^#^jc ^^tr. 

^llT-tr>:^U (7) 1 CD;?^ >y'>^ (15 9) 
W^(Dmm^^y^> (16 0) -^O^/?}!^' 
^7.!7tJl^ (159c-160c) ^C^O#tt«&ns« 
(15 9) }l^^Urtf-:t>CO^r (1 
5 3) }^W^:^yi^zL (16 0) ilitrlB^^r 

UTfcr-:t>(0^CD:^27 (15 1) ^Rt^^J^-B^^, Z,<DT 

't>^^}\t.±,\zmm^nfzmo)i:i^'Di:zyy v^mm^^ 
rcib(Dmu (12 0) 43i:t;±>^>' h^mmr^r:ii5b<D 
mm (13 0) j&^e»«^$n'5»jw^a^^tro t^h-x 

^tJl^<D^>^\tZrUy:^y^/y^ (16 2) 

mi<Lm\zm^'^timfn\rt^^f3i^>. 

[0 0 3 6] hLTiyyh^m(Dmmy-fy:^-f)^5^^ 

(16 0 c) C0lHl^^yn>y ^-rnf*. Iffi (1 5 
5) fll^C^^fRlJCl^lplL, (8) (C|I5LT3^ 

Sli:^y>':7 h7ir>':/U (7) (DF 7 Iz^^tc^^^h 

-^^rctT^i^Bizmm-^ti^. mm\z. hv±i^yh 
mm(Dmmy^>:^-i!)^y'^y.^ (159) outie^:/ 
o:y^Tn«, « (15 5) \tRS':i:^m\zmmu 
^^Tv-y hr-tr>:/u (7) etcrc^oT^fe^ii- 

[0 0 3 7] C10^9^^Ct2£5^7>^'7h^@liUir-^ 

Tiyy hi^m^(D^^m'^zmm^nf3i^^t^^oct:fymm 

v-'^ ht:::j3ttSiU>ffi. ;fc^At^Sl:BJ:rXI§J3 IT— ^ 
(1 0 0) lCJ;oT^$ns.^^/^:/U-h 

ic:fei'^TffiVie»nsc:<i:75^T^So <2>^cosg:^T, mm 
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(10 1) (10 2) :K^\.^y5<D':f 
v-h\t^m (EX) Jc&@fd-^t$n. /h$.Vi;^oD:^u 
-htil^lgij (IN) fc^®#tt$ns« yn>h:^TS/ 
:7h (10 0) ii5fetci£BjU7t<t^tc±iH5«^7ir>:/ 

U (6 0 0) -?-0±fC^i&TS5^r'>:7hT-fe 

>:/u (7 0 0) t^mwi'^mzmm'^n. ^nn^(D± 
mi^m\z^^xt^uum7^>zr^)±,\z^m-^m\zm^ 

Sn^c2'::)cD»J|*n-/ H (7 0 1 - 7 0 2) \z^^xm 

^^n. ^(DT^i^mmmmn (i o 3) 
10 xs^ri^yhw^m (i 04) ^^tfo wis^Tvyhr 
•fe^:/';}!^^^^^^^^ (10 5) (D;^d?)tc*^ffiM{c 

[0 0 3 8] mk^m\t^nyy^ (3 1 o) \z^^x 

V (10 2) (c^ofd-^t^nfcu^^ (10 6) co^ja 

^±Tt#^nSo ^Tv'>^hfiB*J (10 4) 

cD^cD'bcoT^D, 'h^-D^<nmz'^:i.—y (5) 
■rs 2c)(;o:7^>^ (1 0 4 1. 1 0 4 e) $:#tro 
(10 3) o^wmtMrny-o-n- (4 6) 
^ F^^vp^ (3 1 0) \z^.%'t^^t.^'^mz.\^. 

yV^U (10 4) ^F6^rc«F7lC?&-=)T«^tt$ 

[0 0 3 9] mz2n\^\^mmmz\(nmMm(r>^ 
m^T^-f. zn^o^mm^MM-^^T^i^iz. i^f^^oDxi/ 

mm\tmti^m.m^^-r^2^<D^u-h (101) 
cfcrx (1 0 2) ±^^^yjo:>:/u-h\mm (e 

X) Jc:^§f^frt$n> ^b^\^>:^o:>y^u-h\tP^m (I 
N) ±l3fi:g#frt$nSo 7n>h:^^T'>7h (10 
30 0) [S±§|5«^^7-tr>>^U (6 0 0) ^(D±lz 

Tm^m^yz^y hy±>:/v (7 0 o) -^mm-^miz 

\z^^x^\^'r^2'^(Dm'^^nr^mmuy\^ (701 
-7 0 2) /)^iE>m^^n. ^ormi^m\ti^mzmmy- 

-ir^:/'; (10 3') t^Tzyy hmtt (i 0 4) ii^ 

-^tfc t»f2=?7>':7 h7ir>::^Ut^#14>^X7^A (10 

5) <DrzL^iz^^^m\z^m\zum^nx^^^o mmr 
•lr>yu (10 3') f^±es^itrir>:^U (6 0 0) 
\zmonn^nrz7sy^ }^^rc\tmw}/'^'yi^>^ (i i 
40 0) \zmm\z:^^'Dmmm^iz^m:mf^'^n. ^^-Dmm 

ay F (7 0 1) c7)T«[B:^^M^ailSS (1 0 3) ^^-d 

x^-f H (112) {z^m'r^±^mmuy h (i i 

1) ^-g-ti. ^^^g:Ji;7^L/-N (10 1, 10 2) fc 

]©0'f*tt^>n;t^ii^'<;^^ (i 1 3) (Dm^\zm^n 
^%nyyrf (3 1 0) fw<i:oT«^$nso ief^^> 

>^ (3 1 0) W>t£.<t.'h \r:>(DnU±.i^yvtiK (3 

1 0 ' m, 3 1 0 ' ' m) 43j:UC/i?';^< 

Tz^y h:j!7A (3 1 0 ' d, 3 0 1 ' ' d) tc^oTiS 

^^n^miz^^xmfi^^ti^o ^m^siz^tiz. 5=^^^ 

5^ (1 1 3) \t±iyy b<D/tib\z2^(D};f^m:t3MshTi^ 
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mens J: "5 Jc, ±->:7h:^AJift«STJI^^$n. -eco 

[0 0 4 0] ^riyyhX.U)<>h (104) \t^<Dm 
T^x~-> (5) :0^^^-rS 2 ^DCO >^^>^ (10 4 

i . 1 0 4 e) ^^ts. mmmm (i o a) <Dmm\tm 

my-^ y^- (4 6) t^^p^^y^^ o i o) ir^^t* 

S;!^:^"!^^!^^, T.'^-fH (112) CO^fiCDTlp]^ 10 

tgt::-rs« 0 3 SCOS^ffifit^^l^v-X^A (10 5) 
X X fife A ^ S^aS <h U TfP^ -r S 2 CO X 

i^uiL- (1 14, 115) \zx^xmm'^m'T^^r>f}^ 

[0 0 4 1] ^mfs.zL\z. mmMmtny-mmL. 
^n7^>^^)\zi^^i^n^nti^r>mm/\^v>'^ (i 20 

1 0) ^^xz^mmf-^ntc^v-v (117) jcj:ot 
m^^n^fm^u'ty^mm (i 1 6) .h. h 

(1 1 2) {c^Df4'(teny5f^':3^^ia (1 2 3. 12 4, 
1 2 8) f-J;'DTpii5>^l/-b (1 1 7) \zMLXmm 

^nfcLZ^<Dmm^ycf (121, 122, 1 2 7) 

^-g-tfo T'lz-h (1 1 7) f53o<^h^y^, 

7'l/-h^T^fS/^i6co:feh^>yti7 (118) 
Vyv^ (119) ^;^ctl^illTiEh^'yi57i:, ^fU- 
h^±.M^1t^<r>i^hyv!? (12 0) ^^^-g-tJo 4"* 
V'yy^ (1 1 9) ^tmas (1 0 3) co^T^^-^-^cO 

\^\zmm^n^i)\ ^2z><D:^:^:fy^\%Rn\zt&m 
(12 5) tc.^oTs:vwcm^&5tcs«^^n> js^-^^/t 
Kmzm^nM^(Dm:}5(oi^i'\zw^'^n^. s3 2t 

a*2$nSfi[M7?. (1 2 1) t^h'^^yi^ (1 1 

8) chl^MLTliS^^ T'^^ (12 2) fl^i^^fS h 

y y ^ t.mm\^x^^fsi\f^o 'hi^yi^y h(Drz.^(DmmM 
mv^y-^^^^^rz.^\zmc^ri^^. h^h do 
3) \t./^y-^^^x^nxumy-(>^- (4 6) 

(3 1 0) {-^-^^iiS^ X^-r H^i^nT^^^T 
h^>7' (3 1 0 ' 3 1 0 ' ' d) CO-^-^c^ 1 40 

'z>(D\^m\z^y} rvij Ecti^ti^TT f^^(c^^$ns« 

T.y-l Y(D^\}^\^^mx. ^y!f (1 2 1) \f^Vy 

(118) ^len, mMBU'h'Dny-^^^^n 
x\^^u^^(r>xmmy >(>15- (4 6) t^^c^^ii^t^ea 
-xM^p mz^i^\^tz.^^\z. y.y-i Yoym^omL 

yhy'^>^')^^xsmm^mz 2tc^$nsffie;6^e 

%mM^^mcxnxfifctw\\:^^wxmmB\z;\^-^ 
^^?L^^t.\z^r)±.iyy vt^n^t^n^. so 
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[0 0 4 2] mi^.:i(DmM\^z.<D-xm(Dm(D^x.—>y 
\z'hm^'mmx^^. 

[0 0 4 3] wkm<omm^Mr^. m^m^n\^}L^^ 
y h^mmr^^mmmmmty^y v^mmr^^m 
mmmm^^n^\zm'r^mmmm%^tz,^m^mx^ 

[0 0 4 4] ^mz.(D^mn±.\zmm^rif^'D7R^rifz 

mu ^7'^y hm^ti^'y'^-^Ti^y vxh^^cD 
»B>g<D^ 1 (D^mm\zm:'^^m^wtn^n-ft^t^-^(Dm 

[132] z.<Dmm(Dmi<D^mm\z^'!)')^-^riyy 

[0 3] z.(D%mo:>mi<DMmm\z^t^)'V-^Ti^y 

[S4] m\o^%mmomz(oiv-iY\zm^tim^ 

[0 5] miCO||Mf?i|C>2t5COM7^^&@^^-rgI3CO 
V - V tCBo ifeSffMST^So 

[0 7] ;i(r>%m(T>mi<D%mm\z^'^mn(Dmm<r>^ 
[0 8] ^1 co^MMoa!m¥i^=&^'r«ii^co3^0T 

[0 9] mi CD^JS0U(75^P^M^^^-rMM0T^^o 

[010] mi<Dmmm<Dmp^m^'tmmm^x7r^rm 

Tab -So 

[011] miCD^SfiMO0 3(^XI-Xnct{>ofelfB 
»^M0T*S« 

[012] mi <Dm:mm(o^^lL^m^±^nx(Dmm^^ 
$^-r0T$>So 

[013] mi(DmMm(omm^mx<Dmmmm^^^t 

0T^So 

[014] mi c7)|^JS^^Jco$lI»^ci;tX>f >'?':/^xm^ 

[0 15] :z(omi<D^mm<omm^fR^m^mx^ 
s* 

[016] mi CO*S60ll<D-r>'7'';/i7XgSCO^^:feCOi|$ 
®£:^T0T^So 

[017] mi<?!>^Js^j<^fM^ai^jiggscDf^ffi&^-r ^ 
[018] mi(o^vm<oyvj^\^(D^m^7Tct^y 

7O0T^O, *f;Sf SVl//-f FcD^j^S^-r« 

[019] mi<^nMm(D^yy^y^7.mmT(Dii^m^ 
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[02 0] (A) - (D) \t.^\<DmMm<r>mi3i^^T 
[02 1] (A) - (D) \tmi(DmMm(Dm2 o(D^ 

[0 2 2] mmm<r>mM^^t^2 1 (a) hm^co^ 
[02 3] mmm<^m^^7r^^2-D<DmMm(Do'^<D-' 
[0 2 4] m:mm<n^m^^m'r2r><r>mMmo'^is(D^ 
[0 2 5] ^mm&M^<D^SiM.^7vctm^m^^^. 

[026] StS^^^U^ 2 5 (D^mr 1 XZ^^ItU^ 

[02 7] iKii^.m-ecoa:fi:^^"r0 2 5<hiHHico0T 

[02 8] 3fe^&^-r0 2 7(DTltCt£>ofcgBiM!?f®0 



[03 0] m^m(D^m^^'rmtim\zm'DX'^it'f^ 

[03 1] iZco^B>g{::«£5S@OMcD||»J<:Dm{5S0T 
[0 3 2] 0 3 1 c7)|^m^ico^?^^^r2':::>c?5a«ffi« 

CD ^-^ CD 1 ^\z^n^^cr>mm(Dm^mmm'^^^. 

[0 3 3] 0 3 i(Dllli«ajcD^?^&^T2t3(;^Ms^ffi:M 

[03 4] Xl^;<>h<D"5'^(Z5 1'3CDtt{C?£^ofc0Tab 

^« 

[03 5] 03 2CDT1 -TlO»f®0T*So 

[0 3 6] mm^TTcrmv^^o 

[0 3 7] ^(DmWLtf^nm^TTCr^^ 2<0T2-T2\Z 
2 3 «W>'-^>'h 

4 6 M^@:7^>:tf- 



[01] 



[02] 




[05] [06] [03 6] 
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